Aims: We make a case study of Finland to study the connections between socioeconomic status, alcohol use, related harm and possibilities for intervention by means of alcohol pricing. Methods: A review of Finnish studies on the topic. Results: The socioeconomic differences in severe alcohol-related harm were great, and in the past two decades, these differences have widened. Alcohol-related mortality has also strongly contributed to both the level and widening of socioeconomic differences in life expectancy. Both in 2004, when alcohol prices were abruptly cut, and in the longer term with more gradual changes in lowest prices of alcohol, the lowest socioeconomic groups were most affected in absolute-but not so clearly in relative-terms, particularly among men. However, these effects are sometimes weak, not fully consistent by gender and across different measures of harm. Conclusions: The large and increasing socioeconomic differences in alcohol-related harm in Finland underline the importance of reducing these differences. The finding that particularly among men the impact of reduced alcohol prices on health has often in absolute terms been the greatest in the lower socioeconomic groups suggests that policies aimed at keeping the price of alcoholic beverages high may help to both minimize the overall level of alcohol-related health problems and to reduce absolute inequalities.
INTRODUCTION
While results on the overall effects of various alcohol policy measures, including the effects of alcohol pricing, on alcohol consumption and related harms, have accumulated to an impressive body of evidence (Wagenaar et al., 2009 (Wagenaar et al., , 2010 Babor et al., 2010) , much less research has been carried out on the differential effects of the policies on various subgroups of the population such as socioeconomic groups. Disparities between socioeconomic groups in health and life expectancy are large, with men at the top of the social hierarchy expected to live 5-10 years longer than men at the bottom of the social hierarchy (Mackenbach et al., 2003; Tarkiainen et al., 2012) , and they have grown over the past decades in many countries (Mackenbach et al., 2003; Meara et al., 2008) . Within the EU, closing these gaps has been recognized as a key challenge for improving Europeans' health (European Commission, 2009 ). Alcohol-related mortality has also often been found to show similar-or larger-disparities as those found for overall health and mortality (Probst et al., 2014) . Therefore, also the question of potential differential effects of alcohol policies by socioeconomic status requires due attention.
Special interest and complexity for establishing differential effects of alcohol prices on socioeconomic groups comes from the special nature of alcohol as a commodity and an agent of harm. Large socioeconomic discrepancies for severe alcohol-related harm, just like for overall health, have been found for various indicators of socioeconomic status, e.g. education, occupational status and income, which are conceptually different yet often used interchangeably (Geyer et al., 2006) . This may be due to factors such as higher levels of stress and deprivation and lower levels of social and cultural capital in the lower socioeconomic groups. However, as higher income makes it easier to purchase alcohol and increases the demand for alcoholic beverages (Gallet, 2007) , it has been found that often the proportion of drinkers, the frequency of drinking and, especially among women, sometimes even the prevalence of light intoxication and the volume of drinking are greater in higher socioeconomic groups (Bloomfield et al., 2006) . On the other hand, reverse causality may be at play, as losing control over drinking may reduce incomes, e.g. via unemployment (MacDonald and Shields, 2004 ), which in turn may increase observed differences between income groups in severe alcohol-related harm. The complexity of the equation is further increased by the multitude of cultural, religious, historical and economic effects as well as by the varying role and function of alcohol in the culture, which may differentially affect the wish and possibilities of various socioeconomic groups to use alcohol at all or to use it in harmful ways.
In Finland, good register-based data on alcohol-related hospitalizations and deaths have enabled a magnitude of studies on socioeconomic differentials in alcohol-related harm and on socioeconomic differentials in the impacts of alcohol prices on harm. One reason for this is that the coverage of alcohol-related deaths has been noted to be good, and as the rate of (forensic) autopsies is high, also alcohol-related injuries and violence are well detected in the cause-of-death data (Mäkelä, 1998 ). In the current paper, we make a case study of Finland by taking the existing individual studies as a body of evidence and reviewing them in order to more holistically understand the connections between socioeconomic status, alcohol use, related harm and possibilities for price intervention.
DIFFERENCES, TRENDS AND IMPACT ON OVERALL MORTALITY
Cross-sectional socioeconomic differences in alcohol-related harm vs. alcohol use
The large disparities between income quintiles in alcohol-related mortality are illustrated in that the estimated loss in life expectancy due to alcohol was among men 4.8 years in the lowest income quintile and 0.9 years in the highest, and among women 1.6 and 0.3 years, respectively, in 2003-2007 (bottom part of Table 1 ; source: Martikainen et al., 2014) .
Socioeconomic differentials in alcohol-related mortality are great not only for income but also for groups defined on the basis of education, occupation or housing type, and each new dimension of socioeconomic status has an effect on top of the others (Mäkelä, 1999; Herttua et al., 2008) . Income differences are the greatest, yet so that most of the 'extra' excess mortality associated with poor income compared with other indicators of low socioeconomic status has been explained by the main activity of those in the poorest income quintile (a high proportion of unemployed and early retired; Mäkelä, 1999) . Socioeconomic differences in alcohol-related hospitalization were great, too, by occupational status (Mäkelä et al., 2003) and by education (Herttua et al., in press ), but survival differences after the occurrence of alcohol-related hospitalization were shown not to account for alcohol-related mortality (Mäkelä et al., 2003) .
In comparison with observed differences in alcohol-related mortality and hospitalizations, socioeconomic differences in alcohol use are modest (Table 2 ; source: Mäkelä, 2010) , but the more extreme the alcohol-related behaviour in question, the greater are the socioeconomic differences. Male unspecialized manual workers report clearly higher rates of heavy drinking and frequent intoxication than upper whitecollar workers, but the difference is reversed for frequency of drinking and occasional intoxication. Among women, specialized manual workers report the highest rates, which is also true for alcohol-related mortality (Herttua et al., 2008) . Paljärvi et al. (2013) also found greater differences for more extreme drinking behaviours: educational differences were even larger for high-intensity drinking occasions such as alcohol-induced hangovers and pass-outs than for hazardous weekly intake and weekly intoxication. The results on the socioeconomic differences in the use of alcohol may to some extent be biased due to problems with nonresponse and measurement error in self-reports. But to the extent that they reflect real patterns, the results on alcohol use vs. severe alcohol-related harm suggest that similar alcohol use may have more harmful consequences in lower socioeconomic groups. This was explicitly studied by Mäkelä and Paljärvi (2008) who found that manual workers' excess alcohol-related hospitalizations and mortality compared with nonmanual workers in a 16-year follow-up could not be accounted for by baseline patterns of drinking, and in absolute terms, manual workers were more susceptible to severe alcohol-related health outcomes than nonmanual workers both at a given volume and a given pattern of drinking as measured in the baseline (Fig. 1 reproduces the result for volume of drinking).
Impact of alcohol-related mortality on overall mortality differentials Table 1 further shows that the difference in life expectancy between the lowest and highest income quintiles was 11.4 years among men and 6.3 years among women. Without alcoholrelated deaths (deaths where the underlying cause was an explicitly alcohol-induced disease or poisoning by alcohol, or where the contributory causes included either explicitly alcohol-induced diseases or alcohol intoxication), the life expectancy difference would have been much smaller, 7.4 years among men and 4.9 years among women. In other words, more than one-third of men's and one-fifth of women's life expectancy differentials between income groups could be accounted for by alcohol-related mortality.
Trends
As a background to differential changes in alcohol-related mortality, Fig. 2 shows the overall development of alcohol-related mortality in Finland. Since the 1960s, the trend in both per capita consumption and in alcohol-related mortality as well as the trend for gross national product has mostly been an increasing one, and in addition to the overall trend also other changes in gross national product have largely coincided with those for per capita consumption, and these annual changes in turn are reflected in the annual changes in alcohol-attributable mortality. The changes in the price index for alcohol especially in 2000s have been reflected in the per capita consumption series as changes in the opposite direction.
Changes in alcohol-related mortality by income quintiles show that not only is the gap between income quintiles great but it has also become greater since the 1993-1997 period, as rates in low-income groups have increased while those in higher income groups have not ( Fig. 3 ; Martikainen et al., 2014) . A similar result was obtained by : educational differences remained fairly stable from 1987-1995 but then increased to the 2002-2003 period. Table 1 shows how the greater increase in alcohol-related mortality in the lowest income quintile translates to loss in life expectancy. While the average loss in life expectancy due to alcohol-related mortality among men increased in 15 years by 0.4 years (from 1.7 to 2.1 years loss), the increase in the lowest male income group was 1.5 years and in fact there was a slight decrease in the highest income quintile. Among women the average increase was 0.2 years, but 0.8 years in the lowest and no change in the highest income quintile. Correspondingly, the contribution of alcohol-related mortality in the life expectancy disparity also increased, and alcohol-related mortality has been a key explanation for why socioeconomic health differences have increased in Finland: without these deaths, the observed 2.6-year increase in life expectancy disparity between the income quintiles among men would have been much smaller, only 0.9 years.
Among women a 1.0-year increase in the difference would have been observed instead of the 1.9-year increase now observed.
DIFFERENTIAL EFFECTS OF PRICING POLICY

Differential effects of the 2004 cuts in alcohol excise duties by socioeconomic status
In 2004, Finnish alcohol excise taxes were strongly cut in order to combat increasing imports from a neighbouring country and a new EU member state, Estonia. Alcohol taxes were cut by one-third on the average, with the greatest cuts for spirits, then beer and smallest for wine. The impact on off-premise retail sale prices was a 17% reduction on the average. This decision created a natural experiment design on the effects of alcohol prices on various outcomes. In 2004, total per capita alcohol consumption (recorded and estimated unrecorded consumption) increased by 10%, and alcohol-related deaths increased overall by 23%, clearly more than expected on the basis of the pre-existing trend (Mäkelä and Österberg, 2009 ; see also Fig. 2 ). The greatest increase was for liver diseases, which means that the price cuts had an effect on consumption among those with previous liver damage, indicating heavy drinkers in particular; correspondingly, the increase in alcohol-related mortality and morbidity was strongest among the middle aged and older rather than among the younger subgroups of the population (Herttua et al., 2011a, b) .
Differential effects by socioeconomic status of the 2004 changes were examined by a before-after comparison design (2001-2003 vs. 2004-2005) using alcohol-related mortality as the outcome (Table 3; source: Herttua et al., 2008) . In the multiplicative model about relative changes in the first 2 years after the price cut, the interaction term between socioeconomic status (measured by education, occupational class and income) and period was statistically significant for income only. However, because there were large socioeconomic differences in the baseline levels, also an equal relative change translates to a much larger impact on mortality in absolute terms in the lower socioeconomic groups, e.g. among upper white-collar men, the change was estimated to be an additional 7 deaths per 100,000 person-years and an additional 52 per 100,000 among unskilled manual worker men. The greatest differential change after the tax change was that, among 30-to 59-year-olds, there was no statistically significant change among the employed, whereas the unemployed and early pensioners experienced very strong increases in alcohol-related mortality (an increase of 20-30% among men and even more among women). Overall, the alcohol-related mortality rate among the employed was very low, indicating that it is relatively rare to die from these causes with boots on. Instead, the process seems often to proceed through not only sick leave but also unemployment and/or early retirement. Indeed, a separate retrospective analysis of the work life histories of people who had died from alcohol-related causes showed that 1 year before an alcohol-related death only a good 25% were employed, whereas 10 years before the death 56% had been; the main reason for this was increased unemployment in the 10 years before death (Paljärvi et al., 2014) . This means that a 2-year follow-up period is too short for assessing impacts on the employed in terms of mortality.
In a recent article, Herttua et al. (2015) estimated the change in alcohol-related hospitalizations (which may occur quicker, on average, than deaths) in 4 years after the price cuts, i.e. until 2007, by both education and by main activity. After the long-term trend was removed, the estimated relative increase was, among men, statistically significant and highest among the employed, but the differential in the change was not statistically significant; the differential in the changes by education was not statistically significant, either. Among women, no statistically significant change was observed.
Differential effects of minimum prices
In Finland, there is no formally set minimum price for alcohol. However, the construction of a series of lowest prices is possible because the retail sales of all alcoholic beverages containing >4.7% alcohol by volume are sold in stores of Alko-the state-owned alcohol monopoly. Alko also set the prices for sales of milder alcoholic beverages until 1995, and until 2002 there was no price competition for these milder beverages. Thus, the beer prices in Alko are also a good proxy for all beer prices until the end of 2002. Herttua et al. (2015) formed a series of quarter-annual inflation-adjusted lowest prices and estimated, using vector autoregressive time series analysis modelling, their effects (and that of the real retail price index of alcohol, to make a comparison to the effects of mean prices) on alcohol-related mortality by educational level based on Finnish data including 62,500 alcohol-related deaths. As a long-term trend, the lowest prices have gradually come down, which is mainly due to inflation and, additionally, there is a drastic drop in minimum prices in 2004. Table 4 reproduces the results on the estimated impact of lowest prices across any beverage type. The results show that the highest (although still small) and the only statistically significant effect estimate was observed for men with basic education only for the lowest price: an increase in the lowest price of alcohol by 1% decreased alcohol-related mortality by 0.03%. The model did not allow testing of interactions, but the pattern is familiar: the differences in the estimates may not be large enough to claim that the relative effects would be clearly greater among the lower educated than expected on the basis of random variation, but the estimates indicate that in absolute terms the impact on alcohol-related mortality was greater among the lower educated.
The estimates for the real retail price index of alcohol were smaller than for minimum prices, and not statistically significant. Herttua et al.'s analyses included also estimates of beverage-specific lowest prices; these were rather consistent with the results for the lowest prices across any beverage types shown in Table 4 : among men, the results for the lowest price of spirits, intermediate products and strong beer were all significant in the basic educational group only, and in no others. The results for wine were not significant in any of the groups. Among women, the cheapest prices of spirits, intermediate products and of strong beer were statistically significant in the secondary education group, whereas the estimate for the lowest price across any beverage types shown in Table 4 falls just outside the level of statistical significance of P < 0.05.
DISCUSSION
Summary of main findings
The reviewed Finnish results on socioeconomic differences in severe alcohol-related harm showed that there were great differences in both alcohol-related hospitalizations and mortality by socioeconomic status. The differences were seen for various indicators of 100,000, unstandardized; before = 2001-2003, after = 2004-2005. b RR: age-standardized incidence rate ratio. c P-value for the differences in change, i.e. for the interaction between SES measure and time period. socioeconomic status, but they were the greatest for income because of the reverse causality associated with income in particular. Also harmful drinking habits showed differences in the same direction, and the more so the more extreme the alcohol-related behaviour. In any case, drinking habits as measured in cross-sectional surveys were insufficient to account for the observed differences in severe harms. Setting aside difficulties in surveys measurement in alcohol consumption, this implies that in addition to differences in consumption and drinking styles lower socioeconomic groups are in the long run more vulnerable to the effects of alcohol, be it because of interactions with other health behaviours, because of different ability to motivate change when consequences of drinking become apparent, because of different support from family and employer or something else. The large socioeconomic differences in alcohol-related mortality were also shown to have further widened in the past couple of decades, so that the poorest fifth of the population in particular were left behind. In terms of more general health disparities, alcohol-related mortality has contributed to both a considerable part of the socioeconomic differences in life expectancy and it has accounted for a major part of the widening of these differentials. From the point of view of differential pricing policy, the reviewed results showed that when alcohol prices were cut in 2004, alcoholrelated mortality of the lowest socioeconomic groups was most affected in absolute but not so clearly in relative terms. The immediate impact within the 2-year period that followed the price cuts was most evident on those no longer employed before the price change, but in a 4-year follow-up of alcohol-related hospitalizations, it was seen that the employed men (but not women) were indeed affected. However, in this follow-up, no substantial differential effects by education even in absolute terms were seen among women or men. The more gradual changes that occurred in the lowest prices of alcohol (shown in time series models) had an impact on alcohol-related mortality among the men with basic education only and-for some reasonon women with secondary education. In absolute terms, the estimated impacts were again the greatest among men with the lowest education.
Strengths and limitations
The strength of the Finnish register-based data sets, on which the reviewed results are largely based, is that in Finland the role of alcohol on mortality can be assessed on the basis of the cause of death register with better coverage and reliability than in most other countries (Mäkelä, 1998) . Also, the possibility to link registers in order to combine data on alcohol-related mortality with reliable data on socioeconomic factors is not available in most other countries. Furthermore, the existence of the alcohol off-premise retail sales monopoly allowed for the assessment of lowest prices of alcohol. Even if the assessment of the role of alcohol in registers is not perfect, we think it outperforms epidemiological follow-up studies in several respects. One is that both heavy drinkers and those worst off in the society tend not to respond in surveys, whereas registers have no problems with nonresponse or loss to follow-up. An even greater problem with epidemiological data in assessing alcohol's contribution on mortality is that one-time surveys on drinking habits or of recent drinking occasions of respondents are not capable of capturing critical aspects of heavy drinking, such as combining heavy drinking with reckless or aggressive behaviour. Also changes in drinking behaviour and infrequent or irregular engagement of respondents in extreme drinking activities are hard to capture in surveys. The downsides of register data include that the role of alcohol in cancers is poorly identified, and the role of alcohol is not necessarily causal in all cases in which the doctor writing the death certificate thinks it is. Additionally, even if there are no strong reasons to suspect that there is socioeconomic bias in writing alcohol-related causes of death in the death certificate (Mäkelä, 1998) , the possibility exists.
Comparison to previous results and generalizability of the results
Large socioeconomic differences in severe alcohol-related harm have been reported also elsewhere in Europe (Hemström, 2002; Siegler et al., 2011) , and widening of differentials in either heavy drinking or alcohol-related harm in the past few decades seems also have occurred in, e.g. the UK (Marang-van de Mheen et al., 1998; Siegler et al., 2011) and Sweden (Norström and Romelsjö, 1998) . It seems that in those societies in which alcohol consumption has increased along with more affluence, i.e. at least in countries representing northern alcohol cultures (Finland, Sweden and the UK), the increase has been a process where excessive use of alcoholic beverages has financially become within the reach of also the poorer groups in the society, and consumption has hence increased particularly in the lower socioeconomic groups.
Evidence about differential impacts of prices has come from one other natural experiment, in Scotland, when there was an increase in excise duty on alcoholic beverages in 1981 that lead to an increased price of alcoholic beverages. Survey data before and after the change showed that the effect of the price increase on alcohol consumption was the largest among unskilled manual men, who had even before the price change been the heaviest drinkers, whereas the managerial group was unaffected; among women the increase in consumption did not vary by social class (Kendell et al., 1983) . Less direct evidence comes from Taiwan where the price of rice wine was first drastically increased in 2002 and then decreased in 2009 (Lin and Liao, 2013) and where the effect on consumption was greater in the poor rural regions of the country, in which the use of rice wine is more common, too. However, there are also instances reported in the literature, such as Quebec in 1990s, where cultural factors and beverage preferences have resulted in the impacts of price changes to have occurred in higher socioeconomic groups in particular (Demers and Kairouz, 2003) .
These results suggest that even if consumers are free to switch from one beverage to another if their preferred beverage becomes more expensive in comparison (cross-price elasticity suggests that this type of substitution never occurs fully; Meng et al., 2014) , it often seems to be the case that the consumer groups that most favour the product which is either favoured or disfavoured by a policy will be most affected (spirits as most favoured by the lower socioeconomic groups in Finland; rice wine most favoured by rural people in Taiwan; wine in higher socioeconomic groups in Quebec). Hence, when the aim is to lower alcohol-related harm in a group which experiences most harm (e.g. the lower socioeconomic groups), a policy taxing their favoured beverage might contribute to reaching this aim, even if this type of policy would be sure to raise difficult issues of fairness and equality.
One previous study has assessed differential impacts of minimum unit pricing (Holmes et al., 2014) . They used policy appraisal modelling based on consumption and purchase data in the UK, which was specific to age, sex, income and occupational social class, and on models linking consumption with harms. They showed that-mainly because people with low income more often purchase beverages below the suggested minimum unit price-minimum unit pricing has a greater expected impact on the consumption and alcohol-related harms of low-income drinkers and routine or manual worker groups and, in particular, among the harmful drinkers in these groups. The analyses do not, however, directly measure impacts of minimum price changes over time.
The Finnish results on impacts of lowest prices by socioeconomic group are more directly based on estimated effects of real price changes. When considering the generalizability of Finnish price estimates (by socioeconomic status), one can first look at the estimates that are not specific to socioeconomic status but which can be compared. In Wagenaar et al.'s (2010) meta-analysis, there was a statistically significant effect of tax/price on alcohol-related disease and injury outcomes, whereas the Finnish model did not produce a statistically significant result for the effect of the real retail price of alcohol. The difference may not necessarily reflect a difference in the true association but may be due to differences in, e.g. statistical power or methodology, but at least there is no reason to expect the effects for other countries to be lower than those estimated for Finland. The meta-analyses use data from mostly Anglo-Saxon and Nordic countries, so that generalizability to, e.g. southern Europe, is hard to assess. The result for significant effect estimates for minimum prices finds support from Canadian estimates (Stockwell et al., 2012) . However, it must be also acknowledged that Finland may be a special case, even among the Nordic countries, with higher average levels of alcoholrelated mortality and larger inequalities in harm. Therefore, further research is needed in other settings to confirm the generalizability of our findings.
Conclusions and policy implications
The large and growing socioeconomic differences in alcohol-related harm call for attention and efforts to reduce them. These differentials need to be acknowledged when deciding on both pricing policy for alcoholic beverages and alcohol policy more generally. The Finnish case seems to indicate that the impact of reduced prices-both large sudden changes and smaller gradual changes in real prices-in terms of severe alcohol-related harm has in absolute terms been the greatest in the lower socioeconomic groups, particularly among men. However, because the effects of universal price policies are sometimes weak, not fully consistent by gender and across different measures of harm, also more targeted policies affecting consumption in the lower socioeconomic groups that experience the largest harm need to be included in the policy maker's tool kit. Further studies in different drinking cultures and across countries with different profiles of alcohol-related harm and its socioeconomic distribution are needed to assess the generalizability of our results. Nevertheless, policies aimed at keeping the price of alcoholic beverages high may help to both minimize the overall level of alcohol-related health problems and to reduce absolute inequalities. Monitoring and addressing the prices of cheapest alcoholic beverage types, which are favoured by heavy drinkers, may be particularly helpful.
